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(54) SELF-TIMING CONTROL CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the adjusted phase of a timing 
clock, generated by a self-timing control circuit using a DLL circuit, from 
varying from its optimum value due to manufacturing variance. 
SOLUTION: This self-timing control circuit is provided with a variable 
dummy load 7, which is electrically adjustable in capacity load instead of 
a dummy load which has its capacity load fixed. In a wafer testing 
process of a device, the capacity load of the variable dummy load 7 can 
be adjusted to its optimum value. The capacity load of the variable 
dummy load 7 adjusted to the optimum value has a set value fixed in the 
programmable memory of a fuse, etc. Consequently, variation in dummy 
load capacity load due to the variance of manufacture can be corrected, 
and the phase adjustment of a clock generator can be made more 
accurately. 
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(57) [9ft] 

[R0] DLL0H4fi|fflLfc-fert<7*-f 3>^3> b 

mt, mmMmwrnig. s n/c # 5 - 0 - f ©fu> 5 k . 
sse-r scims. siifoKcsgEE s nfcnjg # 3 - 

6-3 1 S§EK «fc S # 3 - P - F^SfllSf©^«J^liET S 

ct^-ct, ft&moimwm * «t 0 jew tc 




>05?4 FJf/E©fuOTff 4 S 3 > i>" 7 P 
v i>*>\<7%-i 3>7*p> hP-;l/|5ilS{cte 

wmm 1 ©pj^jiM@sg(<:}gii $ ft, buib^^ p-;? 

©J§Sfi$!(cfr#>fr h -fWH. 3 frfcifr^ji^Sfc* WifsB io 
\m 7 £S* 3 jUmjIi£lill&£ £W L/ . 
fijiajI»jiMlElSg« , iftBilSE W pMIS/e 3 ti SUJ^ 
jfs-B-hm, ^SiS^ST a 7p 7-5 -? 
7'jI, ^'jKiO iff B nfgE 7 s - p - K ©iliifi*i 

EK , tMB#te 7 p 7 7£BM jMj 7 p -v 7 A*^' » 7 
Ti, 

ftilB * P 7 7 A;^ 7 7 r «: J; 0 M ii* ti/cW& 7 p 20 

v **a#u mum 1 <DmLmm&t.nmcigm-& 
ntcmmmm-} mm l , pte* w 5 > 77 a » * 

tm*A 3 >t*7p 7 9Kmbttivm*mu*i> 

mmmn^ »?r tpiaiojHaitwrsy 5 - a 
^•s 5 7 7 so* a s -tfj^j^Tim, 

1513^7 7^ 3 >7p>Fp~;HIIB&B, IK, fife 

fiia» 1 © pj^aisiiBsviiopaBsia 30 
bk «t 0 3 ntc pjse ?wt>t&m$b> ma? a 

7-T 3>7p> FP~Mas§„ 

[IS*i|4] !f*iI3{cfel>T, 40 

mk, mBMrn^m^c^m^m^i -o- f© 

iSi «ota:S £ . iff B 7' p -7 7;u ^tyws if f B 
tJM7*3~P- K©jB£*©»££&^&*..&$78I1 
m%1T?ZZt&fflk?i>-k)l>yZ-1 3>7'3>FP- 

[i**ii5 ] ii5)<Ji4«cfc^r, 
iffB^ffElSgB, Kl^Kroie^aKSHBlcJ: 

tZimttZiz&yiiJ 3>7n> FP-;H@l&g„ 50 
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[ff*JS6 ] 11*^1 £fcB2(Cfct,>T, 

iriettttM-* »7r#, 3r£©g*©tt8isg*£fficcjgtt 

IWBnJIE #S~P- I- ©S«l«*«. iffa^g|5§Sfl iW 
J: 9 k^5E©iiJ^/tWvh3 < , ijia$* 3 -mt}rt v y 7 

ommhimmto* y ommmtjj: o mimn 

7n> F d-;Hai&. 
[M*>S7 ] IfJj&Sl S/cB2Kfcl^T > 
ifia y'v. 7 7 v ^ -t 1; 7 *. - Xi^^^ts 7 
*i)*>)\,frt>uz>ctz%imt?z>iz)\>y $ ■< 

[IS*® 8 ] 11*31 1 S/cB2(Cte^r i 

pta pj^ ar 5 - n - f b. ^im&m fcmzmmu: J: 
p-^msSo 

[|6W©»«ftSiW] 
[0 0 0 1] 

[nw©«-r*jK«»sF] tmtuvztm 

;U7*-i , 3>^3>FP-;HiIg§{cM0 1 ^ic, 8BSB 

?>-3* & £*©asrBifa©{ifflRift*if#6nj&: < & &© 

*ffiittZ>ctlfi~c%Z > J e)\'y*i-< 5>^'3> hP-;u 

[0002] 

[S6*©RW] EI«a©DRAM (SDRAM) &£'\ 

SftaiiaKSggB, ^SP i 1 P * i> (Dm. %±jfi <0 J. 7 %> K. 
P 7 i'^r-C-©* Si*jg|5©$ -f 3 > i^'i' P 7 ? £ L-Tfijffl 

nns^grtgp-c©^ p 7 ^©siSEH^rai^Mi-rsc 

[0 0 0 3] fCT, SDRAM^£'©iftji©mfSlfiIS§ 

* 4 3 >?*3 > f a-;mg&4s8:tf *. c £*i«sgs 
txrt^„ cc-fe^^i?^ s>i'*P> f a— juasst*. 

m«DLL (Delay Locked Loop) H]gg-Cl#J&3ft 

[0 0 0 4 ] SIB, fi£*©DL L@g&£ipJJBLfc-fe;U 
7 ^ -Y 3 > i-'a > F P-^IUSgC^fiX^J^^TEl-C*) 
2>„ C©DLL|IIB-CB, ^g|5^P7 JffCL KB, 
A7^*77y HCiOIROjA^tl, rtSP7P7i'CLK 
1 £ bX i>I$Sim& 2 3 h 6 . nJ^}IEH]S§ 2 

Kteivt, ^p 7 {'©Ji^SKiDDrdWsnfcii^B^ 

Mfc'WaMSnt, MS> ; /7Q7 7CLK2 *5^JS 
3ft?, 0 ffl^',7 7 3B, C©N5>^P-^C 
L K 2 Kl^fflL T , rtg|3|HS§^ 6 ©fflflf - * D A T A 



[0 0 0 5 ] rtSRi' a^CLKltt, ^J3S4 

Siii'p «, Mi^c-ciktt,nM®Siisg5 tcflfet&Sfts 

£ IS] imc , fif Bit! 3^©Jf?lA^ c-clk£ bX 3 ft 
5. ^!SIlSKg5^6aj^3ti3i'P7 jf^CLK 
3B, jf5-(H^v7T6, H5£#3-a-F7»tf 
3 —KftrtvVr 8&6ft2> ilftP § ftfc EISKi m S§ 
S¥4Jli UT{fitfBtfcl8Si9 ©S*2A#cM-clk4 LTffite 

3ft3 0 

[0 0 0 6] «btS£9 tt« 20©A^ff ^CDfiffi* 
Si$«IIISg 1 0 tt, 2o©T5jajlilHI8§2, 5© 

[0 0 0 7] *©!»£. ffl^<?7T3*>6HJ*3tl« 
Wlf-ZVWlH 3>^tt, ?f§[5^P 9 2©*-f 5 
> i^cH^T S «fc 0 . WiSI&KS 2 ©BMfi^fJffl) 
3ftS 0 .hlBODLLIilSgfc-o^-Ctt, ^ffllKAKJ: 
0 , ^JA«#P ?f 1¥lO-ll2l82^# 1 0 *£4 M 2 8 

[ 0 0 0 8 ] J?if©»fS|p]S&gg-e», ffi^T-Dout 
K5 0pFfIS©^g[5^1t*ffiCo^Sf -So C©» 

tf-sK- F±©SBifi^*-C*§ 0 -?©"/<:;£>, 
r 3 J 3 > P 7 i> C L K 2 (CRJtlUTtfc&TS 
HtfJ * im<D® *) Wt> *) * 4 3 > y« , C OiWg 
MfiWC oKfS?? 0 fc f -Y 3 > */t,c ft 6 . 
[0 0 0 9] *tr, ^5-[ilAA'.;7 7 6©tl)Ai'D 
9 d» C L K 4©{fcffl*I, tH^ff -5f Dout©&ffi£-&3 
#Sfc»{C, D L L[hIS§©7 ^ - K->1 > f )l~-?p}l,cte 
li-C, ^S-WAA,7 7 6©fcH^faccm5E^3"-a- 
F 7 C © 3 - a - F 7 ©SSftiWtt , 

SiS^CCte W 5 mMm-T D out©|±i^rS^i Hl^ic ft § 
<fc 5 KiWi 3 ft S. TO § ftfc ffl^jS0*ffl I >t ftfflM 
SilSSfir 5 C £ K «fc 5 , tti^sB 1 D outf tf}# ■r— % D 
ata^S gfc* * Y 5 > yiJWSf a » *fc#C L K 
©i fc±# n x v V £ £ X iQ jEWfc^fett 6Ct ifiX * 
£ 0 

[0010] 

[ » Wf!?$ L J: 5 £ T S iSH ] ±!2©jI 0 , fi£*$f|j 

r tt . mm- d outjcsas § n zmmmmz^A 
bx, d l L®m<DMimvmic®*mifi®mstiit. 

©S!i&±©tf 6"^ 0^3-n-F7 ©^*S# 
#l&£^e>^afrUTL£ 5 C #3 
- n - F 7 1fimm*+* + ^--> *^t?«filE3 tiSii 
S!jSK?)-3#«:J:»)a«rrs. *©J;^ftti^©^ 



*iE{i{c1f ? ;C:£^r^ft^ 0 ^©MS, HJ^ffi-T-Dou 

*"3-p- f7-cb.. zox'jftmft&ft^mMffiic 
Mfc-r&ct&xiiftiK 
io [0 0 12] -iE-tr, ^IgBjajgKia, Kjl2;;ro-Jjo 

©$ -f 5 > ^ i> a v 'j ^mh^bifiX^h DLLB 

[00 13] Be, ^^©gB^tt, *[J£K6o*©SJ 

I5nfc*^;>i'i'n<; ? Z>ct tfx * 5 -fe 
^ -f s > ^ =i > F d -;Unlll8£JI$f S c £ tc* 

[0014] Mtc, *»fBoa««, «jSK6-3*K:*f 
20 J*tr. «&ys-ta-K©««»4BBej-Sci 
« 5 D L L[h]S§> *fc«-fe;U7 jf 3 > > I- P 
--iF@SS?:tl«-rSC£(c*a 0 
[0015] 

*(c, *§m<D-te)l<7 $<{ 3>^3> hn-^HKStt, 

*f£^{Ccfcn«, -fVs'-Yx©'? i/^SlXg«:*ji»r, 
dJ^^'3-p- K©§Sft^f4iSSSb'r«iHii{ci93er 
30 5ci*stS5. jtilfilKt^ $ tifc nj^ ^ s - p - F 

^fccfcS 5f 3 - P - m*-m<D9&himiE?Z> C £ *i 
-C* , t> p y ?«iHT©{4tBISI8i& < i: D EffiKff ^ C 
£*5r^^„ 

[ooi6] Liaca^-feii/srsfctofc, ^Hjitt, 
s n s ? p 7 i? * iis $ -itx fmm& 

iffSE©ttffiH«*Wr**^ 3>^f p „ ^4&a-r 

5-bJF7 $ ^ 5 >^P> F P-JL-IPJgfcfc^T, ftrlBfS 
40 »j»qji»*ljU]3n, ^W&^P-^WMl^CtC 

crtiJfflJStxfciSia^w^&i'p v f^jffiss^a 
0 1 ©^jIM@SS£ , MB® 1 ©wjsSS£@iigfcfg&S 

iS£His§££Wu ifiaiisuss[i]ssB> fFiaa^fi^ 

W^KS3ti«.oJ^^3"P- FHU aiSiSJifi* 
ig^-r s 7*p y 7 v y k <t o tofaw^ # s - p 
- F ®jljg»ilBaB3E 3nSC£€#1t£-T-5„ 
[0 0 17] 

so [«w©*js©3i5as] jwt> mmmmbx^mom 
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to o 1 8 ] H2«. ^mMcomm<DBmm>&mirmv 

i2KSStifc'feJ^$'f 3>:?n> FP-;H@1 

JOsi-CLK l#f&2©U^j!3i0g&2CtA:fr;*n, 
* n ? £ ©JS®iWc CS Dt 3Si S ftfc * -f 5 > y V P v 
*CLK2Al [li^^T 3(Cfft$&§n-S> 0 tftfj^? 10 
7t3B, ^j-Y S>y^ta y i'CLK2(C|5)Rll>'r(±J^ 
f-ifDATA*Hl*»T-Dout*>6W*Ta. ffi^W 

[0 0 19] CO^-f5>^?07*CLK2B, Ji(T 
©DLL®ISfcJ:9*©*^5>#WW»3ftS. BU 
D L LGUSSB, ftg^V3 7^CLKl&#JiI?g4-e 

jIE3ft5„ aSiSftfci'Pv i»CLK3B, EK, j/ 
S-lU*^»7r6, nJ3E#3-n- K7, #3-^ 20 

i>n -^d-i-clki LT, (MSit«»9 KflH&Sft*. 

7r i £^©ii»ra£ir-ri>„ 

[0020] C©DL LHROttfttt, ^*f?iJi[5lt«-C 
O'H 2 CDbJ^jSMEISS 5 , 2B, JO^CLKiDSiS 

Si*. ®1 ©nJSBB&iaB 5 OfrSKRW 5Ci 

[ 0 0 2 1 ] ■$gm<Dffl&m<Dte)l>7 % A 3 > y 3 > h 
p-jHHSSB, Biai's-n-F7 0«»ftW©**3 

£„ SP*>, 7'Pi^AlHSgl lrt07'Pi'77y;Wt 

SSem-^Fi. Ei(afc/^T, W^3~P--F7 
©^«^^f©X*34nia:ia3£-rSci*J-C*S. 40 
- F 7 ©g«ftffi&£MtS5rrS ££©«£•). 

?b^clk4 ©asfij^HssE s n h . wfflm 
(ommx-mmbtcM'o , sjjttfe. -3$ «:«*:»). #3-0 

- F 7 ©^»a#©fil^Siiur fc. SB»m©f-x F * 

- Ffcjcfj DLL0i8#sp i'^>LT^5 £ t©if 
5>^0^CLK2 ©titfB£WtiT £ C iK: «fc 0 , 
*©fitB£ftja& £ ^ 3 > yjcf 5 «t 5 K bJS 9 3 - P 

- F 7 ©^SJI^ nJSS8!5£-f 5 C £ *s-C * 5. 

[ 0 0 2 2] [lBE*S-n- F©tWJ(l)] 03 

b, » 1 © wie * ' 3 - 0 - f (ommn mx- * 5 . 50 



nM#3~P- F7B, Vx-mi^Wr 6fcj;0*^ 

fc^TiMfgKR p ©U^fflJiSiltl*ffil8I{c®iKStifc 
nJlEfgi/iR p ©Igfnffi 

b, ftiif £ i 5 k, 7'd Amsg 1 nc j; >q mwn 

J ^F i %ft-LXWM£tlZ>v 3>f>tCptt, sesi© 
[ 0 0 2 3 ] 7* a ^5 A@B 1 1 B, JWSfiNpfcfffiK 

mommm^F i fctgjrf 5 uyx^m?s3 2 £, am. 

7*P^V7*Jb^-t ';@SS3 0i, U^XW3 2* 
6>©^S i^R^v 7";b y •=& >; lHJg 3 0 h ©igffi t 

[0 0 2 4 ] n"M#'3 p— F 7 F«3©nJgaaSiR P *. 7* 
P^^AIiiiiSi lrt©uy^*HB3 2*/M/r*MR 
JeL, ftji©nI^JSttRp©ffiSiffl4^U-rS. ^© 

a, «a©i8tfifflK:BisagtnR p ^isewfcaase-rsfc 
»k, 7'p v7*ju i; 3 o K-e©ia:^<ii^fBii3 
il'^WPBSB, ^I5SA|hII»3 3{c«J: 

0 , 7'o>'7 v 7";i/ ^ •=& y 3 0 ft icfB^ § n/c^'^fiiic 

fi£ o riiiuwi^ f i asftte § h , mmk r p ©ffiste 

[0 0 2 5 ] 13 4 B, BJ^aCxR P ©*)$M£^-f 0T 
*5o BI^fgSiRpB, 14K^1-J:^K, «ife©x-Y 
^S0-Sn, te<fcl^ffitaffl©ISEL/t»S»©ffiKRl~Rn!(P 
<5ltfiS3tl5o X-Y », ^SO-Sntt. W0#^.@ISS3 3^ 

6-en^n«^$tise#$[JWf #Fo~Fncc j: o 

t7|IJfflIStl5„ IlitCX-f 7 5"-S0-SnB, BI4K^3 
ft5iI9, CMOS F->>X7 7— y-F-C«fi!5$n 
5. ^iWSWff -^Fo-Fn© *) %ro<a\%mmh'> L 

1, nJ^SlnR P©fgKf|flB, Rp=Rl+R2+--+RiK^ 

se-o-c. c©m^iJWf-^F iSriijR-rsci 

5„ lgKRl~Rn©WS?r>K 1 A>yn>^f5Ci 

k .j: o , JSKfii©iaKia#tt£/h3 < ta c i*i-c* 

5. 

[0 0 2 6] HI 5 B, 7*P *7 A@S§ 1 1 ©H^^iJ 

( i ) *^iriiT*5 0 ^^©T'py^Aiasgi 1 

B, U^X if 3 2 SfcB7 *~X3 0 rita^Stifcff^- 
~F2i0-CBMJgST;RpfciWr5 o H6B, w^wk 
[0 0 2 7 ] r^V X©>7 *^I«XIIKfc^-C nj^if* 

3-p- F^c^am^p^-rsti^B, i^yxi?3 

2 ^ 5©M^(ca-3'^ r jHW'f(fWfa-5f F0~ F2££$ L- , 
D L LHB#tO » f * >T 5 i I? diWMti- D ourtt£ 
(SSnSffl^ffi#©* -Y 3 >^iW>B5 7CLKO 



t, Hl©rX Fff-SfTESTli L/rECD^VUXff-^^A 

3 2 3 # * >IC & «3 , ftSPA^ff # AO~A2# 77f3 2 
4-3 2 6*^L.TiJJ0#AiaB3 3(C«a&3tiS. * 
©ft, ^^.tUBSF^CD b 5>^7 7 y- h 3 3 1-3 
3 6KA^$tl^®'2©f-X F{f^TEST2£Hl^Jl>{C 
WS.fi> t i J; 9 , U^$3 2K7»f3 ftfcfl^ 
tfiitRSftT. fiffiifflfB®^FO~F2#10£if F 

ommm r p tc$te s n a . io 

[0 0 2 8] ?fg|SA^i^A0-A2©^T'ft;tp£H 

ji-fcsee u h 4 s ft/csMfgtn; r p ©^-rti^© 
^ 7 *so~sn&aiji3ttac ^©*§m, 

[0 0 2 9] C©:/n^7Aiaffi£fiJfl?'f StifcJ: 

3 2 L Tn(f^ 5 - 3 - F 7 ©rJSSSIR P OWlK 
{m^WOS. L-T, ®f j§B 6-3 ft fcftiS U fcSa&&fi 
^ffl*«iffl-r4Ci*iT*S. 20 

[oo3o]^-ur, *©«j;^(co-c«iai/te*afta! 

P^^v^Wt'J 3 0&CfBfiT&. ^-©ilS* > ilSSS 
ft*-F-C», ^©fX F{f^TEST2£LU^MCf 

sett, ^d^v^m^'j 3 o^cm^ntcim 
-> x-kmm'Ms-n fo~ f2© ^-rn*^ l u-^jl-ccis 
mti, mmmm&wm. # s - o - f 7 kkje $ 

M„ 

[ 0 0 3 1 1 16B, 7* a fv A @BS 1 1 ©Ht&ffl 

( 2 ) *^"rH"c*s. *mmM<D7u abb 1 1 30 

B, 05©t|^i|W]«fC, l^X£3 2$fcB7*-X 
3 0Tl35E3ftfcfi^&, W0@*.il!83 3 CC«J;i5jltR 
L T , «LffiMflPfi# F0~~ F2 4 L T ^\mm RpK 

a„ m6<Dmmi'cu, mmmi%3 3Wc 

-f $ 3 3 8 - 3 4 0 £, !S(Df3 - F*8 3 4 5 

£, J E-n67 J n-FS3 4 5©ffl^t>if^A^§na 
NANDf- h 34 1-3 43 £#>£>&•£ 7*3- F0SS 

[ 0 0 3 2 ] 7*3- FElggB, L-^X * 3 2 Sfc«73 
i^vX-H-x* 'JSISgS 0#>£>©3 t'7 F©A#fi#£ 40 
•f 3 - F U 8 fcf 7 F (DM IwSiJSPff ^ F0- F /ST 
So H5©if^ilDtiK, 8 t'7 F©g?w$-l]Wi-^F0~ 
F7© 5 % n/c W *s L U ^ Jl fCgggl § ft , "SJ^ # 5 - a 
- F 7 rt©i3MJfiirtR p K{K*S 3 ftS„ X $ KA* 
3 ft a?fgPA73fi^A0-A24 2 jt»£ S C £ K 

<fc 0 - e#$iJWI^F0-F7*)i«(CL U-^Hc^ET S 
ciAiTt, njg£ 5 ~ 3 - F 7 ©8ft£ffi«H£-r 3 

[ 0 0 3 3 ] m 7 B, ±IB©7*a V=j 1 1 
LT, ^&t^#5-n-K7©g«affl*a93&rS 50 
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i§©7P-?t- l-Ilr&S,, Il©fX F ft ^ TEST 
l£HU^;Ktb (S 1 0) , WA^fs -5fAO~A2£ U 
^X£|gi&3 21*1© 7 7 f-IUSS 3 2 4~~3 2 6K7 7 ? 
-fS (S 1 2) . Hl©f-X Fff-^TESTl^L 

l^Mt t T, X -T 7 ? 3 2 1 ~ 3 2 3 &#^iIlA1iK 
-rSiSiC, ^2©irX Ht-fTEST2%HU-^;KCU 
T, 3|*J©X-f 7 -?3 3 2, 3 3 4, 3 

3 8 4"tti*h*att««:-rS (S 1 4) . *©*8JH. 
Ui>**H»3 2(c8BEl/fc«^*i. fiiWIiMf^FO- 
F7i l/t, nf^ * 5 - a - F 7 1*3© pj&ffiffi R P icffite 

sft, Bi^fflRRp*i§f^©ffieiffiKiase3tis. 

[0 034]*CT, -fe;V7 7-Y S>^'3> F3-;HH 
SS4fX h*-K»fg3-tt4 (S 1 6) . CCWK 
- K»fprtt, ffiT 1 ? 2 h5f- $ CATAfcH U^Jl- tLU 

ki^7 3 7 ^cM-clk£©fuf'B#H5tJ— SLT DLL 
0gg*Jo 7 ^"^ffi^W©^^^ 
t> 0 5? A 3 > i 7 ' iWl'OsJ'tfCLK©^ Lifi D 
X 7 Lfci $ © nJS ^ 3 - O - F 7 ©S*^^ 

aMHSfiJC&S. f£ot, Hi^i^DouticiJSSfta 
tH^jfiJf^iE 1/ 1 ^ 3 > ffi* 3 ft & f - * 
7^3fta (S 1 8) . -BcLj&C^-^B, BMJgftR 
pOgS^ffl^HOt:. ffffi|B]D-7-X F4tf 
[0 0 3 5] ±ie©.XfiS 10~S18*i, (U^fflT-tC 
3 ft a Hj7Jjg^©W 9 Sfto 0 © * -f s > y i ?t-gp * 

o 7 * c l k©az%±*3 0 x 7 1> t m-mt 6s.vm^) 
iisftSo ^lt, -s-r seisms ft St. -e© 

Bf K Ws X $illi§3 2 {Cf9:i£L/fc7^1JA*m#A0~A2© 
ff ^ U-^Mcm^^X , >Ptj£f 5 7 * - XFS0- FS2#ift| 
Wr^fta (S2 0) . 

[0 0 3 6] » 2 ©7-X H|#TEST2% L 

^KRSi-J-a C i«c «t 0 , ?)©A^fi^iM 
JRSftT, ^ 3 - a - K©!g«flr*i«jgfii{c@^ 
§fta„ 

[0 0 3 7] [^^3-3- F©M1?iJ(2)] 08 

©TTf^X'3 -3- F 7 B, *"3 -ffl^t9 7 y 6 fcJcO* 
f5-A^t»7r8H (c ^>JSiK 3 ft fcfiK R p . te 

j: mm r p ©ffi^ro i mmmmmemm 3 ftfcpf^ 3 

>7*>1?-Cp*>6«fiSSftS. itj^3>^>^Cp©?? 
mffltt, ftj$-rSJ; ? ;(C, 73 7*7A|h]K§1 KCcfc^JI 
^rS0fflHi# «p&/M>-C9(lfP3ftS. ffifiRpfco^t 

». K#ieia©ifajgCx%rSffl-r a cifetss. 

[0 0 3 8 JB9B, BM3>7-">lJ-Cp©1ilS5^!l4^ 
THT'*S„ HgtC^SftSi^K, B]^3>f>tC 
Ptt, ^©X -f 7 ■3FS0-StnteJ;t>'S^©3 >7 5 '>t)-C0 
-Qn^ft^ftS^3 ftfc0^, 3t?ljfc}g|5l3 ftT m 
)S3fta„ 3>r>'9'C0~Cm©^SfilB, C0:Cl:C2-' = 
1:2 :4-©<fc ^ (CWCS»#W 3 ftfcfi!fciS:^3 ft S 0 
X-f 7-?S0~SnB, EI4©J«^i|aMi(C, CM0SF7 
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[0 0 3 9 ] C©Br^3>-f>f-r{i, LV^MCWCM. 

«to> pj^3>7*>^cpcD§fiffl*ffl*<i«iSEL,rft 

^yfytCpCglSH, co(c&&,, Sfc, Jl^fiJ 10 
Mi^-El©#£ L 1"<)VK.?Z> i, X v 3-Sl(02htim 
Mb, Wft3>f>*cp ©^MBa = 2C0tc a a . 
£<WMb#eo,ei*&K:L K;Hc-f S4, 

X^ 7*S0,Sl©M:iW«IU ^3>f>tCp(D 

$»#BC04C1= 3C0K&So co^'jCc, 

<o , ffi $ ®$«bk: ttsrr 4 C i J&n? * 4 . 
[0 0 4 0] ±te©nM#s-n- FOfltefc. 7"oy 

?A@Bi la, as, Bicfpbtcm^mmimj: 
•3 , ^©Sfi&gMgffiofifct&ttiUT, s&rrst4 20 

* 3 r*S„ {IU 3>^>*rtJfi#tfW3tlTC>S© 

t, !i>S!&:$ijfWWm-f©»«, 133, 4©pJ^£*$- 
a- F-©JS£tci:f^LT4>&<^£C4#rt£. 
[ 0 0 4 1 3 RjSEjf3-P-F7B, 113, 4©1#fiX^iJ 
CD^teW S nl^JSSiteJ; Wl 8 , 9 ©fl$JSK0!l(2)K:*}W 

WC2)4i5i«r*5. corns, *ti j eti<Dim&v& 

^SSffl4LTffll>SJ:5K&5£*SC4#r*S. * 30 
©t§£K , <fc 13 iffifJfftCBJlE 5 -CJ- F 7 ©§«*# 

[0 04 2] [DLL0B©^«fiSS^] H2tc^sn 
fc7 - F;s> 7;F~7';&Wt.5 D L L0g8©IM*W& 

[0043] nmwmm] m 1 0 b, njgjKgpiB 

2, 5©{?iJ£^TH-e*S„ C©"5J|£j®I@lSgB, AtJ 

jDy}- clki , c-ci , fwwt# <t> Lx-mm sn/c y- 

S. ^Si0Sg2, 5K, «&©4>;<-*9 8-l 40 
12 4, NAND^-M 13-128 KJ: 9, 0^3 
nSilO«3tiSo N A N D V— F113— 120© 

-^©a^jcb, AZ>?v? t>cLKL,c-c\i&imz-&tc. 

1 ~*E-32*l«*&3tl5. 2B©WfflHt#*E-l -0E-32 
B, ^t"tl^l^©ff^SHU^;V4Sc0, 310 ©fi^ 

Si, fi!i©il5iilMt^©LU^;Wcj;(3, NAND^ 
-1-113-11 9©toft«£THU'<;l'4&2>. -£© 50 
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gJH, NAND-y-F 1 2 1-1 2 7B£TLU"<;k 
-f>;-«~$ 1 0 2- 1 0 8 tt£T HU^;l< 4 ft*. *c 

A^Ji'O^tt, 4-3©-f>ri-*9 8-10 1 
4, NAND-Jr- F 1 2 0 , 1 2 84, 4o©-/>/t- 
$ 1 0 9-1 1 24rfp<5>&5£ft 1 0®©y- F©31£§ 
S&feoT, ffl^$O^$aK24UTffl^§tlS 0 C© 

iiiss^/h©^-c$)i. 0 mn. mm&Av$ 
b, ^ - y * 7 f ft-mt j; o 3iMs^ift/h©tt<i 

K'Jts F §ftS„ 

[0 04 5]-eLT, H U^U©jKi$lMf -Sftf> E-l - 
* E-32#H **fflJK ^ 7 F f S fc mc , N A N D F 
1 2 7R.V4>rt~ti 1 0 8K<fcS2S©y- F©iKi 
ftMIflUSttS. ^U, ilMi|IJfflHi^*E~32*5HK 

jujc&si. )iA©a^s4%s 0 bp%. wmiwm 

4>E-1 -* E-32©ft, H l^^©Si$lMi #*i*«IJ{C 
1 4 . N A N D^- F 4 ^ $©2 K#© 

[0 0 4 6] [ HtfV< 777 SO' jf 5 j7t] 
HI IB, ^tSCX^ 5-ffl^A»,7T©iaB8 

li-CAS„ iii^iM' 7 7 7 3 B. F*3SB?tP 6©r- $ DATA** 
i? tl , $ -Y $ > y $ n 7$ CLK2©tZ ^ 0 X v V 
~CWMtZ> h7>i>X^N2, P2SCXN3, P3#>6 
ScSCMOSX-i' 7 ?4/|-LT, -7 v ^IHK§ 1 0 , 12 

m-^iCtEDT, tJH^g©PMOS F7>^X$P ISO 
NMOS F5>^X$N 1 ©-77^#3iU-C, ffi^S? 

1, nib, 'Mw^mkmcommt s/cfeK, a 
§«© F7>yx$(ci§:itsn?)o ffi^is©F7> 

i^X SKB, |±1^^' >?77 ffl©'»?IIV ccQ4 VssQ47)S}i 

[ 0 0 4 7 ] -H, ¥ 3 -ffl^t 77r6i ? 
7T34[Ef]«©0SgtS)S-C$,S o BP^, $D7$aK3© 

iE^±*s o j. y-r^ii-r s c m o s i- v >vz $ n i 

2, P12, N13, P13t/|-t/t. 77?@Bg2 
0, 2 2KBff^©f ; "$^7 7?SnS. ^L"C, tH^ 
t©|-7>^SPl 1, Nl 1KJ:*), 

[ 0 0 4 8 ] C Ct, $5 -mtS^ WyQ OfttjWi b 
7>^*P1 1 , N 1 IB, fcftfjA 7 7 7 3 ©tti^PS 
F7>yx$Pl, N HCtMS-f £4, BSjOHC/Jn$1> 
F 7 > y X $ K Kit § ti 4 . »SH!SgSgrt Cc «s ^ T , 
A**ffl»*c 1 5S65c4?r|i/j±-rSfc&-C*S„ fiE-o 
T, $3-n- F7©^fitlWB, ffl^jS^-DoutKS 

mnm%mmnffic 0 t,cim-i-&t. mmi o?> 

>^X$P 11, Nl It, tb^^'777 3 F*3©tfctA) F 
^>^X$©+l--fXJ;(3fe 1 0 5KD1 fctaffSfiS. a 
fc. $3 v -J 7 6 ©a^RB^ffi^^' 77 7 3 
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X£P 1 1 , Nil ©y- HSfcgg^hl.. e©^ 
1C1, C2B, M^y^^Pl 1 , Nil© 

y- hgit^btst, atfj^ ? 7 t 3 rt©a^a f 

7>i>X$Pl, N l©y- F§fi£|Hl^K:&£<£5 

[oo49] ±ta©a<3, ys -tu^*? 7 r 6 ft© f 
7>yx$p ii, nii ©if -fX£/h3 < -eftte 

*f Jt> LtS'5"B"F7 ©^fiHTw yjN S < T 4 C £ 

££#■?#&,, 
[0050] _hiB©ao , y 5 - a - k 7 <D®m.-m 

2<igitSft£,, fct, W6tf6-3Sfc#5*3-B 
**&IJ**-5a."CL*5. *fc, ys-P-K7BS¥ 

jgtf * ©k»* s w s mmmm c obks 

tf6-3*0«f*SW&i,>. lot, *^$!©ffiSPJ© 

ip< , ys-P- F8*nJSaW&CS3J:S«cr&C4 

B, * -f 3 > -T 3 > y? P 9 ?CLK2££$ 

[0 0 5 1] [ffiffittlSEIB] El 1 2 B, (4+aib«miS 

mmmmmomtm'c&z,, tit, bisk. <a 
m^©jtt^£^i-»0-e* s„ c ©ticmissis 

B, NANDy- F 1 9 9-2 0 3Rtf-f>A-*2 1 
Sfrhft&SffttiCte^Xt Hi (Dfa-j ?c -c 1 k£ 
82©* a v*d- i -c 1 k£©{MflW<S41*Ul, 
r, s~ Fn 1 ~n 4{C^-©^tt)SS ; & / ±)S-rS„ M* 

0 ? *©ttfflHflitt. Ell 3 (A) K^S n-2.il 9, $ 
l©*Py£c-c 1 k(Cl;tl5'0-cm2©^P^i'd- 

1 ~ c 1 k©firt@^ii^i,^TO£, El 1 3 (B) K 
^ 3 ft S jl 9 , m f a v i> ©fit (J-S L T t, > £ « 
JKi, El 1 3 (C) ic^Sft^jgfp, llO^qjJc 
-c 1 k<,OkmbXm2<Di>U *; i> A - i - c 1 k©fi 
tB*i ilft T t, TO £ ic^SB § ft § . 

[ 0 0 5 2 ] M 1 3 (A) W*P * * 

/05L W^;U©TO-CB, F n 1 ~n 4 B^T H U-« 
;Fr&0, •€•©&, |2©^a^d - i - c 1 k^ft 
(ch u^;Kc&0, 

n 1 = L , n 2 = H, n 3 = L , n4=H 
(c&S. -€-©fg, |l©?n7?c-c 1 k^SftTH 
U-WCft^Tfc, ±1B©^- Fn 1 -n4©tt;il« 
{t NANDy- I- 1 9 8B, S?P'J?« 

^^^^©ilOIlt^JW^FX;^ NORy- F 

2 1 CCHU^W^^ii, tf>y 
>;>y^-;UX£L.rNANDy-F2 0 4-2 0 7CC$ 
MSft, y-Fnl~n4©W, NANDy'— F 2 
0 8, 2 0 9/rtft57 y?m$&£> N A N D y— F 2 
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io, 2i i#>e>&&^ ^ f-nisgitc-eft-e'ftifxDjAs 

ft&„ g£ot\ (i#4>b, *c, <£d, </> e tt, HI 2 
©Stfc^Sft&MO, 

4>b=H, 4>c = L, *d=H, 0e=L 

[0 0 5 3] Ell 3 (B) ©tffl!S«, ®l©*P?*c 
-elk {C*f Ot^f 2ffl?0')?d - i - c 1 k ©fuffl 
NANDy- F 2 0 1 t-i >^'-£2 1 5©Slfl# 
ra«rt©|6H-Cjift 6t|£-C& S„ N A N D y- F £ -Y 
io ^©SaPtPiJ] tt, ±IBL/fcTTf^ii5i|p]g§©ggE$[j 

tSailK^©iiMS£|slG-C$)S„ *©*§£«, Hi©* 
O'^c-cl k^5fck:HL^;F£&9, 
nl=H, n2 = L 

£d- i -c 1 k^Ofc^KHU^UCftO. 
n3=L, n4=H 

[0 0 5 4] f^oT, iSJi'a9i'^Hb^;KC^Sif ■< 
3>yrf> ->f-3ft, |f«b, </>c, *eB, 
20 Ell 2©^K^§ft2,J10, 

* b = L . *c=H, g!>d=H, « e = L 

f, a? ?tf>MJ[Si®4 1 8©(±)7j©P vi>*>im 

[ 0 0 5 5 ] El 1 3 ( C ) ©RltB, m I ©^ Vi •> 9 
c - c 1 k^JtJCH l/^WCJ&C, 
nl=H, n2 = L, n 3 = H , n 4 = L 
(c^S 0 -e©^, SI2©^a 7^d - i - c 1 k*siift 
THU^Jl-tca-arfc. _hlB©y-Fn l~n4©W 

6% -{ ±y yfiti, M#*b. *c, *d, * 

eli, El 1 2©^fc7S$ft€.jI0, 

*b = L, « c = H > </>d=L, * e = H 

[0 0 5 6 ] El 1 4 B, {4*BJt$®&9©fiHltbratti;fc 

ffl>im&rrr»3m"ct>&. mm<o (a) , 

(B) , (C) B, li 1 2S£>'IS 1 3© (A) , 
(B) , (C) 

40 [0 0 5 7] fltitblSlHi^fiPtt. flj* P •> *©tttBJt«! 

© & a s > yc^is § ft s * ^ 3 > i<y:} 0 a ommrn 

2 1 A^6©HJ^©^-f 3 ^ytCiSgLT, M^P'>^ 
©fifBM^^lSUr ftfcft-^* b , * c , d , 

StiB^|iI8g2 1 Bi*>6*j(S3tiS. 
[0 0 5 8] 2 5>© 1 5>Jg]|i]iJ§ 2 1 AB, JK7'J^' 

y p v yif JSr * D , is?^ n y i> c - c 1 k , d - i - 

c 1 k#£CCH L-^JFK&SflS^NANDy- F 1 9 8 
50 (Ell 2) -C^ffiL/, *©*lffl^;UX0a 4 2^-©l^ 
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JILT, a»ffl©^VP^ft#n 1 1 in 1 2 £££j$-f 
S. ^ffl^'JWX *a #y- h 2 2 8 , 2 2 7 IC«2 
n, S$K^ffl^'^X/c/>a F 2 2 2, 2 2 3K« 

y~F 2 2 8, 2 2 9*>6&S7?6f-|IIBg£, 
y- F 2 2 4 , 2 2 5*6^^7 v ?-M%mx\ SHxM 

;VXff-5|n 11, nl 2#£$§ftS. 
[0 0 5 9 ] (JUNIUS 2 1 BB, 1^>7 , y>^5-y?§ 
ti/cff^*b, *c, <f>d. *e^f'3-FU, Hi 
(Di>u v i> c ~ c 1 k©fufg^H2©*a s> - i - 10 
c 1 kiOjfthtMl^l (WS (A) ) «, #-r*-F 

2 3 6ffl!HMHV^HCU Sfn^ ©ffiffl*J-» 
OT^S^f (ftflB (B) ) tt, y^*-F2 3 8 423 
7©(±1^^CLU^MCL, Etc, SlffliTJ^c 
- c 1 k©tfitfB*s&2 ©* a»^d-i-olkJ:Oji 

(KM (O ) tt, #^-F2 3 7©fflA 

[0 0 6 0]f£ot, fcB^JlaJSg 2 1 Btt, N A N D tf~~ 
F 2 3 2-2 3 5©fa - K««Btc<t <3 , F,i:I©^>& 

(A)©B#tt, NANDy- F 2 3 2 , 2 3 3*5, £ 2 0 
;>^t#nl 1, n 1 2tCI&§UT, at2©9Pv£ 
d - i - c 1 kOffltl4» nJ^iSMteiffS 
2, 5©jiEa%±i*$ii^fitaJ;t^Smfl-^*SO, </> 
SE£, ^IKHl/^KTS. BP*i, HI 5 (A) CC^ 

§n-2>ffior*i>„ sfc, ±ta©'WSi (b) ©b^b, ffl 

^@SS2 1 Btt, 015 (B) <Dia< , fifStblj^SJfUi 
■^0so~*RE4*fiSb&l>. Kft, ±13©^ (C) © 
B#tt, ISj 1 5 (C) ©£p< , NAND^-i-2 3 4, 2 

3 5*5, £,f 5 >^fi-*tn 1 1 , n 1 2{Cj£gOT < ® 
2©i'D?^d - i - c 1 k©{iffl£jiJ*3ttHc, rJS 30 
Si @&g 2 , 5 ©jg&S£i&J> 3 5 ffitBJt«*S«ff # 
4>RO, <f>RE3r, 5£E(CHU"^;MCf £„ 

[0061] [«®fffUffliiaif§] ei i e tt, mmwm® 
OB, immmmm<t> so-- <t> mam lx, nor 

y- h 4 3 1 - 1 - 4 3 1 - 3 6i!iEWffllfi^* E-l 

~*e-3 *atfj-rs. hi occ^ufcjifj, ii^nsiim 
#«e-i -*E~32tt, 32t» bxmmtiz. 
[0062] Mmmmmm 1 o «, ffltatt«*ss^* 

so, 0SEicj;«3 Hi^;U©iIMWWi^E ^r^fflijcc^ 40 

Hft^RO, ^REiC^flHU^^OS^IMf-^^E % 

[ 0 0 6 3 ] mmumm% i o ©#i3«, m« i 

t'tt, NAND^-h43 2-li-f>^*-*433- 

$MHff^*so-*RE(cJ; rj 5 ■» *HK4 3 2 - 1 £ 4 
3 3-1 ©tti^MiJWKKIsS ttS F 7>yx*43 
4~ 1, 4 3 6 - 1 f-7>yxS43 8- 

i , 4 3 9 - i tt, JxMCDttmftom&ic F7>yx^ 50 
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4 3 4- 1, 4 3 6 - 1 (Ccfc -ortt-5 •> ?mffi&f&fcZ 

n&^.t'stc-r^tciawens. 2&s~3Ka©[H 

[0 0 6 4] 4fSK, Ay-tfXi-fes/ Kc|ft^Lly< 
Jb^-JbXC'J-te v Fft^R /WftOStl^, NAND 
y- F 4 3 1 - 1 ~ 3 <DWiMt±XW U^MCft 0 , -f 
>^'-$4 3 3 - 1 ~3©th^tt^-CLK;KC^|, 0 
fiEo-C, y-F5a-2^LU^;UC^l3, NORy*— 
F 4 3 1 - 1 ©ffi^©@MifjiMi-5f4>E-i ttHU^;UC 
&5. S/c, /-F5a-1, 5 a-3^it(cHU^JU 

■?**©?> *ny,^©3isufiJ<f^*E-2 , *e^3 « 

4TLKJHCt£5„ BP*,, U-fey FfI#*RfCl£;gL 
-C, MSiJWI^E-i ^HU-^KC&O, oMjlSEl 

s§2 , 5 urn'mmmmmihi. 

[ 0 0 6 5 ] *tc. fi£fflJt«8*i^f SnS i, Hfo? 

* ©fiffllSffKfS D T , «b<B*S#ft^ * so- * re® 
HfWHU'CAKftS. fiffltb^Uff^l 
^SE^HU^JKCJ&Si, F5>y**4 3 4- 1*5* 
jib, y - F 5 a - 1 ^^ilHJWtC LKJKC?|#Tlf 
r , -f >^'~ * 4 3 3 - ] (D&jj®S - F 5 a - 2 
*tJW(CHU^;l/{C5l*±lfS. ^©ISH, NOR F 
43 1 - KD\Ht)^E--iitLU^Mcrj:^ a ttc. >>-~ 
F5 a - 1 £5 a-4*i*(CLI/^rS)?>©-C, NO 
R<f- F 4 3 1 - 2©£ltf3#E-2 ttH U^^Cc&S. * 
L-'C, l|gg£2PSg©7^g 1 lB]S§tt, *©t«»4«^ 

^soWHU^K&Si, 0^©«ij^KJ;O, ^-F5 
a-3£5a-6 #Jtfc: L U^;KC^f 0 , il5i$lj®lfi^ 

*E-3*iHu^ncaa. c©tiic, «b«»sft(i# 

* se £ * sojc x n , a^B$F^ <nm k aMtUfflift 
•^*e *JSflKKj/7 F-r?> 0 

[0 0 6 6 ] ®(C, Wb«teSm^*REi </>R0KJ; 
0. ±m£iM©lWEKJ:t9, Hii^[BI*s^<&S«{ca 
SWflHt#*E3WfeffliJ«:i/7h-J-a. ft, JilBL-fefictS 
JL^ M I | l n Hj ij 1 f||Jt$ i 
*SE£<^sc(-i, ®2©^P'^d- i -c 1 

*BtfclttS*m# * RE£ * ROtt, »2©fo?4'd-i- 
c ! k^iltitl^^icfifflib^icjSSJcife^sn 

[0 0 6 7] * fc, tftffitktaS*1a#*SE, *sofctEg 
LT, a^$IJWI^</>E ^^(C»JK#»jO, ^M4C 
g®itil)WI^*E-32^H U^;bK%S„ C©TO"Ctt, 
j 4 3 3 - 3 2©tB^J^LU-<;b, NANDV 

- F 4 3 2 -3 2®liit)WHU'<MC : 7 yf-SfoXl* 

, NAND y-F 432-43 ©HtfjftS 
LU^iC?ltTW"6n, -f>^$4 3 3 -3 2©ffl 
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[0068] ±B(omm(onmm-cu, f-y^vn 

[0069] 
[0ffi©fSWj:P^] 

[0 1 ] ft*©DLL[igS4*JJBUfcfc;l<:7*^ 

[H2] ^wmmm(DBmm%:fp-?mT&&„ 

[0 3 ] Iff 1 ©dJSE# 5 - n~ F©S*« ( 1 ) &7n-f 
BTc**. 

[04 ] WSSSCiR p ©fcfiSfllfcjjVrig-C**. 

[0 5] TW^AHSgl laflfJAffl (l) &^T0-c 

[0 6] 7W5Amsgl 1©«#J (2) £^T0-C 

[17] ^n^AEIggl l£*iJJfUT, 

5 -a- F7©SMi?^£t&e-f -££*©? n-=H> - 

[1 8 ] m 1 ©^M# 3 - P- F©ff »J ( 2 ) *iST 
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* [09] nJ^rOf^C p©$JS0iJ£^T0-C*& o 

[0io] mmmmm . 5 cowtw-fH-c**. 

[011] ffi^^TRtfafS-ffl^t^TCDiaiS 

0-c£>£„ 

[Hi2] titstbi ewe* wmm m mtm?*> 
[013] immm^ammmtmnKDM^m 

[014] fu|gJ;b$xli]Sg9©fitfJ;t$5ttl^gP©Ii]SS0-C' 

(I?J I C ] jKttSHPHKU (>©MIHBT*&. 

1 9XXv9M)K't"3r 

2 IB2©"p(^aMIi]SS 

3 H0J*»7t 

5 ii i ©w^ssiaK 

6 ?5-ffl*A77 7 

7 BBEfS -a- K 

8 2"5-A2K<»7 7 

9, io ttfflth« • mmm$k 

R P liJSffiK 

Cp nJ^n>f->^ 




(10) 



m ffl 2 0 0 0 - 1 6 3 9 9 9 



[HI] [HI 3] 
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2 0 0 0 - 1 6 3 9 9 9 




[05] 



— — -Tcr-i 
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